We wish to cast the following set of equations into Hamiltoni an form:
Equation (1) The energy density of a fluid described by Eqs.
, were pv 2 1S t e 1net1c energy density and the remaining two·terms are the internal and magnetic energy densities. We take this as our Hamiltonian density and construct the Hamiltonian H{p ,s,::,~}= L H(p :s'::'~) de where the curley brackets are used to indicate that H is a functional of the enclosed functions.
The integration is over a fixed spatial region v. We desire a Poisson bracket, such that Eqs. (1)- (4) can be represented in the form
where the xi are suitable functional dynamical variables.
Before writing this bracket (Eq. 6 below), we briefly discuss the structure of our formulation. 
for every E,F,GeV.
A vector space together with a bracket which has the above properties 11 defines a Lie algebra. here is the operator oij which, in addition to depending on the dynamical variables, contains derivatives.
Now we complete the description of our formulation and demonstrate the relationship between this bracket and Egs. (1)-(4).
We define a set V c V whose elements are of the form 7,8 equa ~on
aU ax au Two methods have been used to reduce the Kdv bracket to canonical form. Gardner 8 used a Fourier transform to convert the derivatives to numbers, and then scaled the coefficients to' achieve canonical form. Similarly motivated, we also consider Fourier transforms below. In another approach to the Korteweg-deVries equation, , 7 Zakharov and Faddeev used a spectral transform to achieve canonical form. This method may be applicable here.
Another feasible attack on the derivatives in our Poisson bracket is to express velocities as appropriate derivatives of a new set of variables. Then, when the 'bracket is transformed into these new variables, the derivatives will effectively cancel out.
Indeed, the canonical variables used by Davydov to express hydro-, 5 dynamics and Zakharov and Kuznetzov to express MHD (ignoring entropy) are of this type. This approach will not be further pursued here.
Our new set of Eulerian variables, which yields an improved
Poisson bracket is {p,a,~,~} where a = ps and M = PVi a is the specific entropy and M is the momentum density. Substitution of these variables into Eqs. (1) - (4) .,..9 ....
where k E Z x Z x Z (Z _ integers). We observe from Eq. (7) , (14) proof of the Jacobi identity, integral invariants and commutation relations, will be the subject of a future publication. 
